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Composite Cable Units 

The present invention relates to composite cables having 
combined optical and electrical power and/or transmission 
5 capabilities . 

Conventional fiber optic cables include optical fibers 
that conduct light which is used to transmit voice, video, 
and data information. Conventional composite cables combine 
the advantages of optical transmission components, e.g., 
::io large bandwidth and low power loss, with the advantages of 
electronic/electrical transmission components which include 
low cost and straightforward termination procedures. 
!f Typical applications for composite cables include fiber-to- 
y the-curb (FTTC) , f iber-to-the-home (FTTH), f iber-to-the-desk 
jjjis (FTTD) , plenum, riser, and local area networks (LANs) . In a 
tfl premises environment, composite cables can be used to 

interconnect hardware, for example, computers and 
O telephones . 

Q A conventional cable design is illustrative of 

+:20 transmission electrical cables. US-A-5681179 discloses a 
i^l conventional electrical zip cord with stranded electrical 
conductors only. The zip cord can be terminated with an 
electrical connector with relative ease, but the cable does 
not include optical transmission components. 
25 Conventional composite cables can include a row of 

optical fibers and a separate row of electrical conductors. 
For example, US-A-5039195 discloses a composite cable with 
two distinct cable units. A first cable unit includes 
optical fiber sub-units connected to strength members by a 
30 common jacket having interconnecting web sections. A second 
cable unit includes metal conductors connected by a common 
jacket having interconnecting web sections. Both cable 
units are surrounded by a cable jacket. 
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As disclosed in US-A-5602953 , a composite cable can 
include a conibination of loose-buffered optical fibers and 
electrical conductors in a common jacket. The common jacket 
defines a flat structure including box-shaped sub-units, 
apparently formed by an injection molding process, with 
twisted electrical leads and optical fibers disposed in 
buffer tubes . The cable is designed to be separated into 
the box-shaped sub-units. 

Objects of the Invention 

It is an object of the present invention to provide a 
composite cable unit having an optical sub-unit including at 
least one optical fiber, and an electrical sub-unit 
including at least one electrical conductor. The optical 
and electrical sub-units are removably connected together by 
a common jacket material. 

It is an object of the present invention to provide a 
fan -out cable having a central member with cable units 
therearound. At least one of the cable units comprises a 
composite cable unit, the composite cable unit including an 
optical sub-unit with at least one optical fiber, and an 
electrical sub-unit including at least one electrical 
conductor, the optical and electrical sub-units being 
removably connected together by a common jacket material. 

Brief Description of the Drawing Figures 

Figure 1 is a cross sectional view of a composite cable 
unit according to the present invention. 

Figure 2 is a cross sectional view of the composite 
cable unit of Figure 1 surrounded by a protective sheath. 

Figure 3 is a cross sectional view of a fan-out cable 
having a composite cable unit according to the present 
invention. 
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Figure 4 is a cross sectional view of a fan-out cable 
having a composite cable unit according to the present 
invention. 

Figure 5 is a cross sectional view of a composite cable 
unit according to the present invention. 
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Detailed Description of the Invention 

With reference to Figures 1-6, low- cost composite cable 
units 10,20,30, according to the present invention for use 
in, for example, FTTC, FTTH, FTTD, plenum, riser, or LAN 
applications will be described. 

Skilled artisans will appreciate that, in light of the 
present disclosure, fan-out cables and composite cable units 
made according to the present invention can take various 
forms. For example, the present invention can be practiced 
as a composite cable unit 10 (Figure 1) having an optical 
sub-unit 1 connected to an electrical sub-unit 2 . Optical 
sub-unit 1 can include an optical fiber 12 therein, e.g., a 
900 |im tight buffered optical fiber. Optical fiber 12 can 
be surrounded by a layer of strength filaments 14, for 
example, aramid or fiberglass fibers that de-couple optical 
fiber from a common jacket 18. Optical fiber 12 can 
include, for example, one or more single mode optical 
fibers, or one or more multi-mode or multi-core optical 
fibers. Electrical sub-unit 2 can include one or more 
electrical conductors 16, for example, a twisted pair of 
electrical conductors 16 . Electrical conductors 16 may 
preferably be about 19 to 26 AWG or smaller. 

Optical fiber 12 and electrical conductors 16 can be 
disposed within common jacket 18 formed of polyvinyl 
chloride (PVC) , polyethylene (PE) , a UV curable resin (e.g. 
acrylate) , or a fluoro- compound. The material of jacket 18 
can include one or more flame retardant additives, for 
example, tetrabromoethane, chlorinated paraffin, chlorinated 
polyethylene, tetrabromobisphenol A, and/or phosphate 
compounds. Inorganic flame retardant additives can be used 
as well, for example, magnesium compounds, antimony 
trioxide, and aluminum hydroxide. Flame retarding jacket 18 
can be required for assuring satisfactory plenum (e.g. UL- 
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910) or riser (e.g. UL-1666) cable burn performance 
characteristics. Sub-units 1,2 can be separably connected 
to each other by extrusion or welding portions of jacket 18 
together. Alternatively, sub-units 1,2 can be connected by 
a frangible ligature 17 during extrusion of jacket 18. 
Ligature 17 can include separation areas 17a, 17b (Figures 1- 
3), for ease of separation of sub-units 1,2. Jacket 18 can 
also include access recesses 18a, 18b for separating jacket 
18 to gain access to optical fiber 12. Composite cable unit 
10 can be surrounded by a layer of strength fibers 15 and a 
protective sheath 19 (Figure 2) . Sheath 19 can be formed of 
PVC, PE, or a fluoro- compound, any of which materials can 
include one or more flame retardant additives. 

Further, the invention can be practiced in the form of 
a composite cable unit 20 (Figure 3) having more than one 
twisted pair electrical conductors 16, and a multi-core 
optical fiber 22. Suitable exemplary multi-core optical 
fibers are disclosed in US-A-4000416 and US-A-5222172 , both 
of which are incorporated by reference herein. Composite 
cable unit 20 can be part of a fan-out cable 40, and can be 
longitudinally disposed adjacent to, or helically 
(unidirectional) or SZ stranded about, a central member 22. 
Central member 22 can be, for example, a fiber or a glass 
reinforced plastic rod, or fibers impregnated with a 
polymeric resin. Composite cable unit 2 0 can be stranded 
with other fiber optic components, for example, tight 
buffered or loose buffered optical fiber components 24 or 
26. 

In addition, the invention can be practiced in the form 
of a composite cable unit 3 0 (Figure 4) , for example, having 
one or more composite cable units 10,20 joined together by a 
ligature 17. Composite cable unit 30 can be part of a fan- 
out cable 50 and can be stranded about a central member 22 
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along with other fiber optic components, for example, tight 
buffered or loose buffered optical fiber units 24,26. 
Moreover, the present invention can be practiced in the form 
of a composite cable unit 60 (Figure 5) having a jacket 18 
formed of a UV curable acrylate, PVC, polyurethane, or PE 
material. Cable 60 can be generally flat and can have one 
or more conductors 16 that may be used to, for example, 
conduct low voltage electrical power. 

Sub-units 1,2 can be formed with separate jacket layers 18 
and then joined together by welding the portions of jacket 
18 together. The conductors 16 can be overcoated with a 
jacket 18 such that the insulation of the conductors is 
separably adhered to jacket 18. Additionally, a controlled 
bond can be formed between jacket 18 and the insulation of 
conductors 16 by passing the conductors through, for 
example, a silicone bath or talc powder applicator prior to 
application of jacket 18. Electrical sub-unit 2 can be 
connected to sub-unit 1 by use of a heated knife apparatus 
that welds the sub-units together. 

Alternatively, sub-units 1,2 of the present invention 
can be manufactured by passing the optical and electrical 
components through an extruder and extruding jacket 18 
therearound. Prior to extrusion, filaments 14 can be coated 
with a talc powder to prevent sticking of jacket 18 to the 
filaments. The die profile can be shaped so that sub-units 
1,2 have a generally round cross section, or other cross 
sectional shapes may be formed as well. The die can include 
a profile that will result in the formation of ligatures 
area 17a, 17b, and/or access recesses 18a, 18b. Ligature 17b 
can include a web thickness that is less than the outside 
diameter (OD) of at least one of the sub-units. Ligature 
17b can space sub-units 1,2 apart a suitable distance for 
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easy separability. The respective outside diameters of the 
sub-units need not be equal. 

A craftsman can easily separate the sub-units as 
desired, remove a section of jacket 18, and 

connectorize/terminate the fibers and electrical conductors. 
Composite cable units of the present invention 
advantageously provide a combination of the benefits of 
optical and electronic/electrical functionalities. 

The present invention has thus been described with 
reference to the foregoing embodiments, which embodiments 
are intended to be illustrative of the present inventive 
concepts rather than limiting. Persons of ordinary skill in 
the art will appreciate that variations and modifications of 
the foregoing embodiments can be made without departing from 
the scope of the appended claims. For example, electrical 
conductor 16 can be any suitable electrical transmission 
component, e.g., a co-axial cable or a non-twisted 
conductor. Filaments 14 can be small impregnated fibers or 
rods surrounding or adjacent to the optical fiber. Any of 
the composite cable units can be part of a break-out cable. 
Fan- out or break-out cables of the present invention can 
include strength filaments adjacent to the cable units. 
Where wavelength selection features are desired in the 
optical sub-unit, one or more periodic refractive indices 
can be written into the fiber before buffering, for example, 
as disclosed in US-A-4725110 , US-A-5620495 , US-A-5718738 , 
and/or US-A-5818630 , all of which are respectively 
incorporated by reference herein. For identification 
purposes, a craftsman may be able to distinguish between the 
optical and electrical sub-units without identification 
means; however, an identification means can be provided on 
either or both of the sub-units. The identification means 
can include different colors for the sub-units, one or more 

A1036A 


extruded or inked-on stripes 13 (Figure 2) , or any other 
suitable identification means. Fan-out cables according to 
the present invention can include fiber optic cable 
components, for example, ripcords or water blocking yarns. 
The optical sub-unit can include a buffer tube with one or 
more optical fibers therein. 


A103 6A 


8 


